SPECIAL v 
SERIES 

Number 3 



UNITED 

STATES 

CRYPTOLOGIC 

HISTORY 



SPACE SURVEILLANCE 
SIGINT PROGRAM (CT 



I ■ j fi § r, mrtiu i ki 



! r>aiJki n { 



Classified by NSA/CSSM 123-2 
Review in November 2010 



NATIONAL' 

SECURITY 

AGENCY 

CENTRAL 

SECURITY 

SERVICE 



\pproved for Release by 
JSA on 02-28-2013, FOIA 
^ase #48025 . 



SECR ET 





DOCID: 4035972 



SECRE T 



Contents of this publication should not be reproduced, or further disseminated 
outside the U.S. Intelligence Community without the permission of the Director, 
NSA/CSS. Inquiries about reproduction and dissemination should be directed to 
the Editor, History and Publications Staff, M62. 



S E CRET 




DOCID: 4035972 



UNITED STATES CRYPTOLOGIC HISTORY 



Special Series 

Number 3 



SPACE SURVEILLANCE SIGINT PROGRAM (€>- 



H.D. Wagoner 



NATIONAL SECURITY AGENCY/CENTRAL SECURITY SERVICE 

1980 



HANDLE VIA COMINT CHANNEL S ONLY 



SECRET 



DOCID: 4035972 



S ECRET 



Foreword 

Introduction 



Contents 



f(b)(1) 

(b)(3)-50 USC 403 
W (b)(3)-P.L. 86-36 



Chapter I BACKGROUND OF THE SSS PROGRAM, 1957-1961 | 

Beginnings .A-AA-AA 

Requir ements for Su^ ce Intelligence AA-AA-AA 

DOD-NASA Agreement AL — AA-lA 

Chapter II NSA’S PLANNING AND ORGANIZING TO EXECUTE THE 



/(b) (1) 
(b) (3) 
OGA 



Page 

v 

1 

3 

5 

5 

7 



SSS PROGRAM, 1961-1964 

Planning AA At- 4-A .( 8 

The Grey Book AA AA AAA A 9 

Developing the Final Technical Development Plan A- AAA A 14 

SSS Management Program __i A A LAL A 18 

PERT Adopted . AJ. A-A AJA A 19 

Space Sigint Requirements AA. A-A A-AA A 19 

SSS Program Priorities and Funding...-,/ ui AJA A 20 

Program Review, April 1964 A-A .-A i-Al A 20 

Ch apter HI CONSTRUCTING AND EQUIPPING THE STATIONS 



30 



jj. A—AA 4 31 

J- l-L L.ll A 32 

J. J.J. UJj. A 32 

Stonehouse A-A l AA A 32 

[ _ La A-AL A- 33 

Program Status in the Second Half of 1966 and 1967 A. 37 



Chapter IV COMPLETION AND CERTAIN LESSONS OF EXPERIENCE 

Accomplishments and Culmination A AA -/ 

LessonB Learned A A / Ai / 

Illustrations and Photographs 

Figure 1 — Estima ted Relative Valu e of Proposed SSS Facilities 

Stonehouse System Phasing (September 1962) 



Figure 2 — Planned 
Figure 3 — Control and Data-Flow' Diagram 



Figure 4-1 



Diagram. 



Stonehouse Funding Estimate (September 1962) 



Figure 5 — Stonehouse System Diagram. 

Figure 6 — Personnel Mann ing Table (September 1962) . 
Figure 7-T" 

Figure 8— 

Figure 9— 

Figure 10- 
Figure 11- 
Figure 12- 

Figure 13 — Stonehouse, Asmara, Et hiopia 
Figure 14- 




Figure 15 — Fiscal Status of SSS Program, April 1968. 
Abbreviations and Acronyms 



47 

47 

23 

24 

25 

26 

27 

28 
29 

40 

41 

42 

43 

44 

45 

46 
49 
51 



S ECRET ill 






DOCID: 4035972 



Foreword 



t6>- The Space Surveillance Sigint Program came into existence in the early 1960b 

when both the United States and the Soviet Union were racing to get satellites launched and 
were preparing for unmanned and manned exploration of outer space. 

(S-CCO) As with many programs, technology advances at such a rapid rate that policy 
governing its use is often left far behind. So it was with the SSS program: the capability to 
exploit signals emanating from foreign space vehicles existed, but a program for managing this 
collection activity was very much needed. 

(U) (Ffil 10} — This history was originally prepared in draft in 1968, and a limited number of 
copies were circulated throughout the Agency. We are indebted td who 

served as project officer of the SSS program, for reviewing this history and locating the 
photographs used, and tc | | of the History and Publications Staff for performing 

the copy editing and seeing the manuscript through the printing process. 

(b)(3)-P.L. 86-36 Vincent J. Wilson, Jr. 

Chief, Cryptologic History and Publications Staff 
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"(0) - The Space Surveillance Sigint Pro- 

gram was developed by NSA during 1960-1961 in an 
effort to provide an adequate U.S. collection capability 
to meet high priority Sigint requirements relating to 
Soviet space activities. It was intended to make the 
best possible use of existing knowledge and hardware 
to supplement the Sigint collection, processing, and 
reporting capabilities which then applied to the Soviet 



ered by NSA to be inadequate to cover Soviet ] 
activity. Within these resources the ability to detect 
the launch of earth satellites or other space Vehicles 
was very limited. 

The SSS program, as originally sub- 
mitted to the Departmen t of Defense fo r r eview, 
proposed establishment of | and | 

Stonehouse systems. They were to be capable of 
collecting signals from space vehicles, tracking such 
vehicles, and performing preliminary on-site processing 
of intercepted signals. They were to employ improved, 
high-speed communications to make near real-time 
reporting possible. As a result of review and guidance 
by the DOD (DDR&E), the program was revised to 
eliminate two of the proposed Stonehouse deep-space 
sys tems and to modify or defer some equipment for 
the I I svstems. The deletions made it possible 

to complete the reduced program within a DOD- 
imposed expenditure ceiling of $40 million. 

(U) By careful management, the SSS pro- 

gram was held within the imposed fund limitations 
and was completed almost on schedule. The installed 
systems performed very creditably, considering that 



ISfieftET- 




various compromises had been necessary; that some of 
the systems were given operational tasks before testing 
could be completed; and that operations were handi- 
capped by shortages of adequately trained and expe- 
rienced maintenance personnel. Logistic problems also 
sometimes made it difficult or impossible to obtain 
adequate spare parts when needed. These problems 
and accomplishments are summarized more fully in 
Chapter IV. 

(U) Chapter I presents the developments 

from 1957 to 1961 which led up to the SSS program. 
Chapter II describes the planning and organizational 
phase of the SSS program between 1961 and 1964. 
Chapter m summarizes the major steps in the prep- 
aration of sites, fabrication of equipment, delivery, 
installation, testing, manning and initial tasking of 
the various systems, as well as some of the problems 
which developed. 

As is the case in the writing of most 
histories, it was difficult to determine where to begin 
the history of NSA’s Space Surveillance SIGINT 
Program. In retrospect, it seems that the launching of 
the first Russian Sputnik in 1957 had given adequate 
warning that a well-organized and well-managed effort 
was needed to make sure that the U.S. would be able 
to collect and exploit radio signals (and any other 
exploitable electromagnetic emissions) which might be 
transmitted by the U.S.S.R/s space vehicles. Such an 
effort would supplement the information obtainable by 
active surveillance under the Air Force’s Spacetrack, 
Army’s Doploc, and Navy’s Spasur Programs. 
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Background of the SSS Program, 1957-1961 



Beginnings (U) 

“tO — In the fall of 1957 John E- Libbert, 

technical advisor to the USAFs Elint Coordinating 
Group (AFCIN-Z), attempted to define the “exact 
nature of, and responsibilities for, exploiting of Elint 
data originating in, and associated with, earth satellite 
vehicles." He concluded that: 

... 11. Present Elint activity concerning ESVs is adequate to 
cope with current military requirements. 

. . .12. Exhaustive scientific and/or technical exploitation of 
ESV Elint data could provide vital data on a vast number of 
subjects nojt now included as military matters, for which at 
present there appears to be no defined responsibility assigned 
within the U.S. Government. 

. . .13. Present DOD Elint facilities could undertake some or 
all of the exploitation possibilities but would require augmenta- 
tion accordingly. 

. . .14. Both as regards present ESVs and particularly those 
expected in the future, clarification must be obtained as to 
responsibilities for, and extent and nature of, Elint exploitation 
of ESV activities. 

Recommendations: 

. . .15. It is recommended that policy and other guidance be 
obtained from appropriate DOD and other governmental boards 
and agencies. 1 

In January 1958, W.M. Holaday, Di- 
rector of Guided Missiles, DOD, recommended 

that immediate steps must be taken to prepare a plan for the 
coordinated application of our national capability to accomplish 
tracking, data collecting, and computing necessary to obtain 
maximum information from the various satellites the U.S. and 
U.S.S.R will launch. 

He requested that the Secretary of the Navy establish 
a working group 

with appropriate Army and Air Force representation as well 
as representation from the IGY (International Geophysical Year) 
group of the National Academy of Sciences to assess this problem 
on the national basis and draw up a plan which can be put into 
effect at the earliest practicable date. . . . 2 

Roy W. Johnson, Director of the Ad- 
vanced Research Projects Agency ( ARPA) added shortly 
thereafter that 

OGA 

(b) (1) 

(b) (3) 



. . .[ am also much concerned about our ability to track and 
interpret data from the next U.S.S.R satellite that may be 
launched and, more importantly, to ascertain that a U.S.S.R 
satellite has been placed in orbit in the event\ it is not 
immediately announced by the U.S.S.R It would be very 
embarrassing to us for the U.S.S.R to announce that they had 
had a third satellite up for a number of weeks or months and we 
not [be] aware of, or able to show that we knew of, its existence. 

He urged that the satellite tracking review group 
consider 

whether we can, at present, or with any reasonable means at 
hand in the Departments, discover any new U.S.S.R satellites, 
whether they are announced or not and whether they are 



radiating or not. I should be advised of any specific actions 
need to be taken to improve or solve the problem. 3 



that 



-fCT Late in April 1958, the Director of 

ARPA called attention to the fact that: 

...various intelligence components of the Department of 
Defense and elsewhere are engaged in considerable programs 
with the capability of detecting and tracking satellite vehicles. 
The intelligence community has, in addition, a considerable 
responsibility for and a high interest in certain aspects of the 
information to be collected and disseminated under the plan to 
be formulated by the Satellite Tracking Review Group. 

3. I suggest that it might be useful if an intelligence repre- 
sentative, possibly the Chairman of the Interagency Guided 
Missile Intelligence Committee were invited to participate ac- 
tively in the planning of the Satellite Tracking Review Group. 4 




be obtained f rom the ele ctronic emissions from space 

vehicles was between them and ground 

stations, although communications from manned ve- 
hicles. voice (or other) would also yield intelligence. 



[ 



I Until September 1958 it was therefore outside 
NSA’s (but not the SC As’) province. Then NSCID No. 
6 (new series) assigned national responsibilities for 
Elint as well as Comint to NSA, although the new role 
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was subject to certain reservations. In the following 
months NSA attempted to work out with the services, 
JCS, and DOD an acceptable definition of its Elint 
responsibilities, to integrate the Elint functions and 
resources it had acquired into the NSA organizational 
structure, and to make a start at developing needed 
plans and programs to carry out the Sigint mission. 6 
f©)" In September 1959, Colonel C.P. 

Richman, USAF, NSA Elint Coordinator, summarized 
the actions which he believed NSA should take 
including: 

a. Continue to develop detailed technical data concerning 
those intercept facilities under the coordinating jurisdiction of 
* Space Track 1 (496L) which will be of assistance to NSA in 
exploiting transmissions from foreign satellite or space 
vehicles. . . . 

b. Develop within NSA a detailed plan for the employment of 
NSE (National Sigint Establishment) resources to meet the 
requirements for information from subject vehicles. Pending the 
final approval of USIB of such requirements (see d. below) those 
requirements submitted by the ARPA panel and approved in 
principle by USIB, should be assumed as the basis for such 
planning. NSA plan should include: 

(1) Collection aspect. . . . 

(2) Exploitation aspect - data presentation and reduction. 

(3) Communications aspect - to include tie-in with Space 
Track as appropriate. 

(4) Financial support to implement. 

Such NSA planning must be completed within the shortest 
possible time. As soon as it is relatively firm within NSA — prior 
to formal coordination with the cryptologic services — the plan 
should be discussed with appropriate Space Track personnel for 
the purposes of determining in which areas mutual assistance or 
common use of facilities might fill gaps in either program. As of 
now, six weeks from date appears to be about the proper time 
for such discussion. Cosa should be action. 

c. Consider the question of NSA liaison with or at Space 
Track, . . ..Ops action. 

d. Continue by all means possible to expedite USIB early 
consideration of the space requirements currently in GMAIC. 
This may be done by the NSA members of the various commit- 
tees which deal in this area — GMAIC, Space Surveillance 
Committees, etc. I have personal! v urged Colonel McFarland t i> 
expedite the passage to USIB. 7 



... to undertake research/ experimentation, and system de- 
velopment to obtain at the earliest practicable date a space 
surveillance system capable of satisfying the military require- 
ments of the various services and commands. 



The project was named Shepherd. 

(U) ARPA soon encountered so much dis- 

agreement with the services that it made little progress 
with Project Shepherd. When the personnel assigned 
to that project tried to reorient it, only one tentative 
program, “Advanced Sensors,” was programmed by 
ARPA, and in the end, funds for i that were withheld 
because thie sendees individually Were funding parallel 
program^ There was/ however, a “lack of common 
purpose and communications” in these activities which 
were attributed, by an Institute for Defense Analysis 
(IDA) study, to the absence of an “effective manage- 
ment group/’ 9 

-(St“ During 1 960 the space surveillance 

projects then under way amounted to about $21.2 
million. There were also other programs not specifi- 
cally part of space surveillance which might aid it, 
including BMEWS, Midas, Saint, Vela and Nike-Zeus. 
The Midas progra m was developing ah ability td detect 
[and to react to launching of new 

] Project 



satellites or space probes as well as 
Saint was intended to demonstrate the feasibility of 
satellite inspection by means of co-orbital maneuvers 
and close up observation. Project Vela had as one of 
its missions 



m 



space and a related interest in tracking vehicles 
leaving the near-earth region which might carry a test 



(U) Other programs covered long-range de- 

tection (over-the-horizon radar), radar research, radar 
discrimination, and optical and infrared research. 
Although there had been little contact with NASA, it 
was considered important from both an economic and 
scientific basis that an advanced program in space 
surveillance be coordinated with NASA activities of 
mutual interest. 10 



fO" Therh were also internal efforts within 

NSA (Prod) to secure additional equipment for inter- 
cept stations currently tasked with I Ispace- 

vehicle collection requirements. This equipment was 
intended to provide a “quick and dirty” operational 
capability to obt ain direc tional bearings from signals 
emitted by Soviet , satellites, and space probes 

within four to six months. 8 



(U) Early in 1958 the Advanced Research 

Projects Agency (ARPA) was directed by the Secretary 
of Defense 



(U) ARPA indicated to IDA analysts that 

the need for work on an advanced detection system 
was not completely clear. It felt that there was a need 
to obtain suitable requirements from the services and 
that these requirements could not be “ firmed up” 
without estimates of performance costs and probable 
performance value. This was another way of saying 
that “an operational analysis should be performed by 
or for the military commands as a basis for generating 
firm requirements.” The responsibility for developing 
sound requirements was transferred to NORAD. The 
IDA analysts were afraid that NORAD might accept 
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the vievro of various groups for costly new systems 
before the need for such was fully determined. 

(C) The IDA study briefly examined the 

problem of intelligence requirements and responsibility 
and concluded that a 

high-level decision on these matters of the responsibility of 
the intelligence community and the source of support for research 
and development to meet pure intelligence requirements must 
be forthcoming in the immediate future. 

The main points covered were summarized as follows: 

A. An operational analysis of the space surveillance mission, 
to obtain a cost-effectiveness relationship for deriving practical 
requirements, is long overdue. 

B. Considerable effort ($21.2 million) already exists in the 
form of projects directly oriented towards satellite surveillance. 
However, the efforts appear quite uncoordinated. 

C. There is a serious lack of effort towards obtaining an 
improved capability to detect and track foreign space probes, 
and to obtain satellite configuration. 

D. Immediate selection is necessary of an effective manage- 
ment agency to coordinate the various efforts, review their 
progress, and insure that no gaps remain uncovered. 

E. There are many other programs in the Defense Department 
which are related to space surveillance. Efforts in these must be 
coordinated with surveillance and research and development. 

F. The need to begin immediate procurement of an advanced 
state-of-the-art surveillance sensor is uncertain. More economical 
solutions may be possible and should be carefully considered. 

G. The role of the intelligence community in the surveillance 
mission is poorly understood. Clarification of this role and 
specification of the proper source of intelligence R&D support 
are necessary. 1 1 



Requirements for Space Intelligence (U) 

fSf- The first Priority National Guided 

Missile and Astronautics Intelligence Objectives as of 
mid- 1960 covered: 

H. Soviet activities in and relating to space which contribute 
significantly to, or are indicative of, Soviet military capabilities. 

1) Space vehicles with a weapon delivery capability. 

2) Reconnaissance, weather, communications, ECM, Elint, 
geodesy, and navigation satellites. 

3) Maneuverable vehicles, whether manned or not. 

4) Space platforms. 

3) Space order-of-battle inventory. 

Second priority objectives were: 

Soviet exploitation of apace for scientific and psychological 
purposes to include: 

O) Biological probes and satellites. 

(2) Manned space vehicles. 

(3) Lunar and planetary probes (manned and unmanned). 13 

(O’)" There were also specific statements of 

requirements for intelligence regarding the Soviet 
space programs, including a USAF requirement sub- 
mitted in January 1960, which stated that: 



A knowledge of current Soviet interest 
to evaluate whatj 



may 



and activities is needed 
be expected when R/D 



systems are replaced by operational weapons systems. Require- 
ment requests the following information be provided: 




■m- 



Possibly the most critical and contro- 



versial aspect of the space intelligence requirements 
was that of timeliness — how rapidly space-related 
Sigint must be produced and delivered to the con- 
sumer. Ideally the USAF wanted to have prelaunch 
notification that a space vehicle whs to he launched, 
the time of launch, and orbital and trajectory data 
either before launching or within a few minutes 
following launch and before the vehicle’s first pass 
over the U.S., U.S. possessions, or U.S. installations 
elsewhere. Other requirements specified that, for re- 
fined scientific data, the intelligence was required in 
varying periods from a few minutes after launch to a 
matter of several weeks later. In th e case of intelli- 
gence to be derived from! (transmitted by a 



Bpace vehicle or communications with the vehicle from 
a ground station, the requirements that intelligence 
be distributed to the consumer within minutes of 
initial intercept meant, among other things, that the 
material intercepted must either be processed at the 
point of intercept and results communicated directly 
to the consumer by high-speed electrical means, or 
that the intercept be relayed electrically to NSA for 
central processing on a “real-time” basis and almost 
immediately distributed to the consumer. Unfortu- 
nately, however, existing communications systems were 
not capable of handling thiB type of communications 
load, nor was NSA prepared to process the material 
“on line,” even though it could be delivered by 
electrical means. The alternative — preliminary pro- 
cessing at the point of intercept to extract early 
warning information (including tracking data for use 
by other sites) and selection or compression of material 
to be forwarded to NSA electrically — seemed more 
feasible but still posed difficult problems. 



m 



(G) — In the spring of 1960, NSA learned 

that two multipurpose satellite tracking stations being 
built by the Collins Radio Company in Dallas, Texas, 
for ARPA would not be needed for the U.S. satellite 
program and could be made available to the intelli- 
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gence community. NSA (Coe a) and Signal Corps rep- 
resentatives investigated and evaluated the states of 
the surplus equipment, and concluded that NSA should 
take over the ARPA contract. They recommended that 
certain modifications be made in the e quipment, and 



that it theri be installed at sites in | [ and 

| | It was expected that the equipment would be 

operational in July 1961 and would provide a current 
state-of-the-art collection capability for the two ifiter- 
cept stations sele cted. This project was designated as 



(U) DOD gave preliminary approval to this 

proposal and agreed to provide the additional $1.5 
million needed for the modifications considered nec- 
essary. An NSA-USASA-USAFS$-SigC Engineering 
Working Group was established to work on the 
project. 15 

m- 

the | 



in 



By the time the: alterations were made 
contract, the estimated completion 



date was changed to February 1962. It was expected 
that the station at | J could be 



operatio nal in early sprin g 1962 and that the instal- 
lation at I [would be operational by June 




A G j- During the summer and fall of 1960, 

Prod representatives made a study of requirements for j 



transmissions from space probes. The system visual- 
ized by Prod representatives was to be assembled 
almost entirely from off-the-shelf equipment. NSA 
R/D representatives, however, expressed reservations 
about the Prod view that little R/D effort would be 
required. They thought more development work would 
be needed on most of the equipment. R/D represen- 
tatives concluded that the collection plan was a good, 
clear-cut plan of what could be done to enhance 
intercept collection from ESVs, and that the plan 
should allow NSA to prepare OSO/OSD and DDR&E 
for future resource requirements, which would follow 
if the implementation plan was approved. It was 
roughly estimated that the collection plan might cost 
about $30 million, the processing plan an additional 



$70 million, and that additional manpower resources 
would be required. 

(U) Prod (Gens) representatives agreed 

that data reduction and data processing related to the 
space program would involve a major R/D effort, and 
proposed that R/D representatives participate in de- 
veloping an exploitation plan. R/D agreed to cooperate 
in this approach. 17 

The collection plan was verbally ap- 
proved by DIRNSA on 13 December 1960, and Lieu- 
tenant General Donald N. Yates, USAF, Deputy 
Director, Defense Research and Engineering, OSD, 
was briefed on 14 December on NSA’s “U.S. Comint/ 
Elint Requirements Study for Collection of Foreign 
Earth Satellite and Space Vehicle Transmissions/ 1 He 
indicated that OSD would support prompt action on 
the collection plan. 18 

The requirements study referenced 
concluded, among other things, that: 

1. Intercept resources available to the United States for 
current Sigint operations have only limited application to the 
intercept of transmissions from foreign space vehicles. Sigint 
operations against such vehicles therefore demand the employ- 
ment of special techniques and resources not currently in the 
Sigint inventory. 

2. Intercept systems capable of detecting the existence of non- 
radiating space vehicles are not the responsibility of the National 
Security Agency. However, there is a reasonable chance that the 
launch of ESVs and space probes will continue to be detected by 
Comint and Elint detection and tracking of radiating vehicles. 

3. Continued study is necessary before intercept plans can be 
formulated in detail. The extremely wide range of possible ESV 
orbits and space-probe trajectories present a complex of intercept 
problems rather than a single one. 

4. Since it is impossible to forecast the detailed nature of 
transmissions from space vehicles, and these may vary consid- 
erably from one vehicle to another, there is a need for effective 
engineering support at the intercept sites in order that trans^ 
missions detected by search can be exploited at the earliest 
possible stage. 



c. Asmara, Ethiopia. ] 

7. Special intercept facilities are required foi| [and 

beacon ry intercept and for tracking on these signals. 



(b)(1) 

(b)(3) 
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8. Intercept faci lities must possess relatively broad frequency 
e pec t rum coverage./ \| \ j 



-(CT Headquarters, NORAD/CONAD con- 

curred in the conclusions of the “NS A Comint Elint 
Requirements Study tor Collection of Foreign Earth 
Satellite and Space Vehicle Transmissions/’ and rec- 
ommended that it be approved and implemented. It 
also stated that a “corollary requirement of NORAD 
is real-time (or near real-time) transmissions of data 
from proposed central processing centers to NSA to 
NORAD.” 20 



DOD-NASA Agreement (U) 

(C) On 13 January 1961, the Defense 

Department (DDR&E) and the National Aeronautics 
and Space Administration signed an “Agreement. . . 
on Functions Involved in Space Surveillance of U.S. 
and Foreign Satellites and Space Vehicles. ” This 
agreement referred to an earlier “Operations Plan for 
Outer Space,” of 11 June 1960. Areas of interest in 
the space surveillance field were defined: 

a. Military requirements for space surveillance. . . . can be 
briefly summarized as the ground environment required in 
support of manned and unmanned military space systems and 
the detection, identification, and tracking of all space vehicles 
launched by foreign governments which might have missions 
mimical to the interest of the United States. The system 
developed against these requirements must have the potential 
capability of supporting counterattack or neutralizing action 
against enemy space vehicles. There is a continuing military 
requirement to augment our intelligence capability to provide 
information, pre- and poet launch on the physical and electronic 
characteristics, and nature and purpose of foreign space shots. 
The data collection, analysis, and distribution systems in support 
of these requirements must be secure, must normally operate in 
real-time, and must be responsive to the demands imposed upon 
them by interested military operational commands. These re- 
quirements will be met by the Department of Defense programs. 

. . . Plan of Action-DOD 

The Department of Defense, through the JOS, has assigned 
to CFNC, NORAD the operational control of the military space 
detection and tracking. The central data collection and catalog- 
ing center to meet DOD requirements will be established within 
the NORAD COC. It will take over the military functions and 
responsibilities presently handled experimentally by the Space- 
track Center in Cambridge. NORAD will assure operation*] 
control of military space detection and tracking sensors primarily 
serving its new mission. 



. . . The Department of Defense program will provide for aug- 
mentation of its space Vehicle intelligence effort, including 
electronic surveillance and examination of foreign space vehicles, 
and improve photographic and other methods for determination 
of potential military capabilities of the foreign objects. . . . 
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CHAPTER II 



NSA’s Planning and Organizing to Execute the SSS 

Program* 196 1 - 1 964 (U) 



Planning (U) 

J&T Early in 1961, NSA reviewed NO- 

RAD’s draft Development Plan for NORAD Space 
Detection and Tracking System (Spadats) 496L SPO 
dated 16 January 1961 at the oral request of DDR&E, 
and commented that: 

1. • ■ ■ While certain first priority national intelligence Objec- 
tives can be satisfied through active radar and optical tracking, 
the identification and purpose of the vehicle is unlikely to derive 
from these sources. The National Security Agency proposes that 
a Comint/Glint capability can best satisfy the first priority 
requirements for information concerning preparation to launch, 
launch itself, initial orbit or trajectory and identification of the 
military or scientific nature of the operation. 

2. To be effective, the Space Detection and Tracking System 
(Spadats) under NORAD will require information on an imme- 
diate basis which contributes to a determination of the nature 
and purpose of each vehicle. In most cases, this information will 
derive from successful intercept and analysis of communications 
and electronics transmissions. Thus, the NORAD plan. . . and 
the NSA plan. . . are compatible and mutually supporting. A 
truly effective United States space surveillance system therefore 
requires implementation of both the space detection and tracking 
system and the Sigint collection and analysis systems. The North 
American Air Defense Command had concurred in and evidenced 
strong support for the NSA plan for an improved Sigint collection 
system. . . .‘ 

(U) It was pointed out that while NSA 

had scheduled completion of its “minimum capability 
Sigint collection and analysis system (Phase I)” to 
become operational by 1 January 1964 in order to 
coincide with NORAD’s target date for Phase I of 
Spadats, it would be necessary to have supplemental 
funds available for this purpose in FY62, since none 
were in the NSA FY62 budget or could be included 
before the FY63 budget. A summary of the time 
phasing and budget estimates to cover the program 
was attached, and DDR&E was advised that a detailed 
funding and development plan would be forwarded in 
about 30-60 days. NSA proposed that the NSA plan 



become Part II of a Department of Defense Plan for 
Space Surveillance. 

■f €) To expedite and improve coordination 

of the efforts by Coea, Gens and R/D to develop and 
secure approval of adequate planning, programming, 
and funding documents for an NSA Space Exploitation 
Program ( Spexpro) , NSA establi shed a planning boar d 
under the chairmanship of Mr. | | of 

Gens. The following 



were designated as members: 



Gens - hft . J. Boucher, W. G. Deeley; Coea 

7 R/D -I 



1 T. 



Dewey. 

(O- The group, the Space Surveillance 

Sigint Planning Board (SSSPB), was to serve between 
1 March and 1 June 1961. It was expected to complete 
a detailed fiscal plan hy 1 May 1961 and a detailed 
technical plan by 1 June 1961; specific responsibilities 
for the program could thefi be assigned. 2 

HS) — The SSSPB submitted a SSSPB Draft 

Funding Plan for Space Surveillance Sigint to the 
Deputy Director* NSA, on 27 April 1961, with copies 
to the affected organizations in NSA and to the SC As, 
whose representatives had helped to prepare the plan. 
Total construction and equipment costs were estimated 
to be $79,313,000, with yearly O/M costs of 
$17,191,000 through FY64 and $20,828,000 ther eafter. 
These estimates covered I I sites, I I 

Stonehouse sites and the National Center. It was 
planned that 







sit* recommended 
man the other£ 



exception of one 
Ithe three cryptologic services 

sites Willi all possible skills in their inventory. Because of th<oGA 
new skills necessary to make this system work, certain NSA 
civilian, and NSA or SCA contract personnel will become part 
of the initial deployed package. 



Ip) (1) 

) ( 3 ) 



that: 



The draft funding plan also stated 



Th«| " [collection objective will be to record ell wanted 

lifneli in the| | The an -cite proceeeinf 
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objective will be to derive orbital elements and perform initial 
signal and | l analysis with computer assistance in order 

to determine all possible initial answers concerning the purpose 
of the space vehicle. The reporting objective will be to satisfy 
NORAD location requirements so their active sensors may 
acquire the vehicle and, more important, to identify the purpose 
of the vehicle. Additionally, the orbital elements will be passed 
to other pertinent sites for acquisition purposes. Each site will 
be connected to and through NS A by both 100-wpm and 2400- 
bit-per-eecond communications; NSA processing and reporting 
will pick up where the individual stations stop, but in this case 
within a few minutes in necessary instances. 

The S ton ©house sites will be essentially collection activities 
with enough processing capability to direct efficient collection 
efforts at the site end to provide a measure of technical reporting 
to NSA and a minimum electrical $igint product reporting 
capability for especially significant items. 3 



The Grey Book (U) 

In May 1961, the SSSPB completed 
and distributed a more detailed Development and 
Funding Plan for Space Surveillance Signal Intelli- 
gence, which became known as “the Grey Book.” This 
included an abstract which summarized the SSSPB’s 
major conclusions and recommendations: 

Present cryptologic resources against foreign space vehicles are 
deficient in frequency spectrum coverage, jn sensitivity, in ability 
to follow targets, and in quick-reaction processing. A system has 
been designed to remedy these deficiencies so as to meet those 
national requirements for space surveillance which can beat be 
met through Sigint; that is, earliest detection of launch time, 
place and direction, earliest assessment of vehicle's probable 
purpose, and continuing information on vehicle activity and 
performance. This data, acquired by the passive electronic 
sensors of the National Sigint Establishment, will be of critical 
importance in alerting, guiding, and supplementing the active 
sensors (radar, etc.) available to NORAD to perform its space 
surveillance mission as tasked by POD. \ \ 



.... While the equipment will consist largely of state-of-the- 
art equipment, it is designed to permit updating in the post- 
1964 period with s minimum of waste. The national nature of 
the plan is underscored by the fact thatj j 



— The potential military threat posed 

by Soviet progress in space technology was pointed 



DGA 
\h) ( 1 ) 
fb ) ( 3 ) 

out, including the fact that “the U.S.S.R. assuredly 
possesses the propulsion capability req uired to place 

| along with a 

probable requirement for reconnaissance satellites “for 
targeting mobile and deployed strategic forces.’’ NO- 
RAD’s estimate of the Soviet threat was quoted, with 
the prediction that by late 1964 the U.S.S.R. could 
have between 50 and 150 major useful vehicles in 



terrestrial orbit, including: 

Bombardment 30 

Reconnaissance 60 

Communication Command 40 

Jamming 40 

Navigation, Weather, Communication, etc. 24 
Scientific 1 2 



r4S) — Sigint objectives were described in the 

Grey Book as follows: 

1. The overall objective of the Space Surveillance Sigint 
syBtem ie to fulfill Priority National Intelligence Objective© and 
: to satisfy the requirements of NORAD, other commands, and 
USIB agencies by intercepting, locating, and analyzing the 
i electromagnetic emissions of foreign space vehicles. The system 
is designed to perform partial processing on site, with immediate 
backup by the National Center, to report on a near-real-time 
basis: (a) the place and time of launch, and (b) the nature, 
location and probable purpose of the vehicle. . . . 



2. Further objectives, to be satisfied by continued collection 
and processing on at least a sampling basis are: 




permits and if required. 



(-G)- It was noted that most of the contin- 

uing requirements, unlike NORAD’s early-warning re- 
quirement, would be satisfied by NSA’s National 
Center through fusion of information collected by the 
various space collection sites with information from 
other sources. 

( 6 ) It was emphasized that, in the selec- 

tion of proposed sites, purely technical considerations 
had to be compromised by the availability of land, 
logistics, and economics, and that existing Sigint 
stations were selected in every case “except where the 
technical requirements would be unduly compro- 
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mised.” None of tbe[ 



] s ites considered to date 



appeared acceptable. A site iri| 
was said to be tbe essential 
chain. It was planned that ^ 



ink in the 



] sites would 



have antennas capable of intercepting frequencies from 



would be substituted for| \\ |antennas. 

Recording equipment at the [ 



J£?r A field processing and analysis system 

was to include a signal analysis unit; tracking pro- 
grammer, signal processing unit, computer and ancil- 
lary equipment, computer displays, orbit and trajec- 
tory determination. I 



7^ T be plan specified that each ] | 

site would be connected with the National Center 



at NS A by two secure duplex communication links. 
One would be a 100-word -per -minute link to be used 
for intelligence reporting, exchanging alerts or tip-offs, 
orbital element information, technical support and r if 
necessary, raw tracking data. The other was to be a 
2400-bit -per-second data link capable of transmitting 
selected, 



Buffer storage was to be 
provided at both ends of the data link to permit input 
to, or output from, computers. 

The entire system was to have a Space 
Surveillance Sigint (SSS) Center at NSA Headquar- 
ters, operating on a twenty-four-hour basis, which 
would exercise control, provide technical support, and 
perform analytic and reporting functions. 

(U) It waa estimated that the complete 

SSS system would require 649 military personnel, 186 
civilian employees plus 109 contract personnel, or a 
total of 944 people. Personnel procurement was to 
start in FY62 in order to meet the 1 January 1964 
target data for full operation. It was also pointed out 
that training of personnel would need to start long 
before the system was completed. It was planned to 
set up a rotation system between the field sites and 
the National SSS Center. 
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/however, 
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(■©)■ Military construction and equipment 

procurement costs for FY62/64 were estimated at 
about $78.5 million, annual operating cost s at about 
$20.9 million./ These costs did not include^ 




for which construction and equipment 
costs were estimated to be about $12.1 million, with 
operating coetB about $3.76 million. 

40 — There were apparently doubts within 

NSA regarding the validity of some of the requirements 
the SSSPB plan was trying to meet — particularly the 
early-warning requirements stated by NORAD. If 
these were not considered valid or urgent, it would be 
possible to stretch out the Spacol program over a 
longer period, thereby reducing the rate of expenditure 
required. 4 

During May and June 1961 the SSSPB 

plan was reviewed by the NSA Scientific Advisory 
Board (NSASAB) and members of three of its panels 
who asked a variety of questions regarding some of the 
plans, assumptions, and conclusions. The NSASAB 
was apparently convinced that collection of Sigint 
from space vehicles was feasible and desirable. It 
recommended, however, that the NORAD requirement 
for near-real-time reporting by 1964 be further inves- 
tigated and assessed. s 

( S ) Dr. Fubini, D/DDR&E, also raised a 

number of questions regarding NSA’s proposed plans: 
Why did NSA think the space vehicles would transmit? 
Why should its system be considered “operational”? 
Had “deception” been considered? The answers pre- 
pared by the SSSPB were that the SSS system was a 
general purpose system intended to meet NSA’s intel- 
ligence requirements, which would exist even if there 
were no NORAD, and that the system was “opera- 
tional” to the extent that some of its features were 
designed in direct support of NORAD. It was conceded 
that while a few vehicles would not emit signals, 
almost all others would do so. It was also not correct 
to assume that NORAD was concerned only with so- 
called “black” vehicles but rather with all vehicles 
from an order-of-battle point of view, that it must 
consider all Soviet vehicles as potentially hostile until 
they were identified. Also NORAD and the JCS 
operational commanders recognized that a great ma- 
jority of the Soviet military vehicles would be active 
reconnaissance satellites, mapping vehicles, etc. 



OGA 
( b |) (1) 
(b;) (3) 



fS)- Other questions asked were: How do 

we relate to NORAD? Are we prepared to use its 
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